This paper is concerned with the decentralized stabilization problem for a class of interconnected neutral delay large-scale system. Based on the linear matrix inequality (LMI) design method, the problem we address is to design a decentralized state-feedback control law such that the interconnected neutral delay large-scale system can be stabilized. A simulation example is given to illustrate the effectiveness of the approach presented in this paper.
Introduction
The states changes of some systems are affected by not only delay state but also delay differential quotient, this kind of delay system is called to be neutral delay system. Many systems can be constructed by neutral differential equation, such as steam or water pipes, heater exchangers [1] , lossless transmission lines and full wave equivalent circus, equivalent electric path and so on. So the neutral delay systems are concerned widely in nearly years [1] [2] [3] [4] [5] [6] . The research about neutral delay systems is concentrated in stability analysis and finding the conditions of asymptotically stable delay dependence or independence. Xu [4] solved the control problems of linear neutral delay system, and a design method of control based on the LMI method was provided. Based on the conversion methods of model and the LMI method, Han [5] gave a method to verify the stability of interconnected neutral delay large-scale system.
Because of the reliability and economical of the reality of decentralized control, it has been a very active point, and there were many researches about it [7] [8] [9] [10] . It is very meaningful to do some decentralized control researches about interconnected neutral delay large-scale system which is made of finite subsystems; there were few reports about it. The decentralized control problems of interconnected neutral delay large-scale system are mainly talked about in this paper; we design a feedback control scaling law based on the method of LMI such that the interconnected neutral delay large-scale system can be stabilized. A simulation example is given to illustrate the effectiveness of the approach presented lastly.
The description of system
In this section, we consider a interconnected neutral delay large-scale system which is made of N subsystem. Its subsystem equation iṡ 
n is original value vector function which is continuously differentiable.
We will design a memoryless state feedback control to every subsystem
in order to make the closed-loop large-scale systeṁ
asymptotically stable, (1) is called to be decentralized stabilization.
The design of decentralized controller
A condition of decentralized stabilization of system (1) is given by the following theorem. Theorem 1. Considering interconnected neutral delay large-scale system (1), if there exists a matrix Y i and positive definite matrix
then the system (1) is decentralized stabilizable and
i , where
Proof Considering the condition of system of (1), let the control level to be (2), the closed-loop compound of interconnected neutral delay large-scale system (1) is (3), it is easy to know that the stability of the system (3) and the stability ofẋ
are equal.
Because of the LMI (4), we know
is stable. Considering the following Lyapunov-Krasovskii function
Moreover, using αβ +β
If < 0, then the proof could be finished by the stability theorem of [7, Th7.1 ] , because difference operator is stable. By the schur complementary lemma, it is easy to know that < 0 is equal to
where
< 0 from LMIs (4) and (7). 2 Remark. !!It is easy to transform the condition of (4) to LMI condition. In addition, the stability of difference operator can be seen in [4] .
Example
Considering a interconnected neutral delay large-scale system which is made of two subsysteṁ
It is to know that two subsystems are unstable, by solving the LMI (4), we have Moreover
the decentralized state-feedback control laws are
2. The state of two subsystems are presented in figure 1 , and the real line is the state of subsystem one, the imagine line is the state of subsystem of another. It is obviously that the system could be stabilized by the designed decentralized state-feedback control law.
Conclusion
Decentralized stabilization problem for a class of interconnected neutral delay large-scale system is considered in this paper, a condition of asymptotically stable of interconnected neutral delay large-scale system is given and the result is given in the form of LMI. It is easy to solve and could be applied easily. But we only considered a simple interconnected neutral delay large-scale system, the complicated interconnected neutral delay large-scale system will be studied in the nearly future.
